A technique to axenize cultures of Caenorhabditis elegans on a large scale is described. This procedure has enabled the isolation of eggs of C. elegans in quantities sufficient to perform biochemical tests. Adults from monoxenic cultures were used to isolate eggs. When egg-bearing worms were suspended for 2-3 hr at 25o in an alkaline (0.4 M) solution of NaOH, the worm cuticle was partially digested, releasing free eggs. The high alkalinity rendered the eggs bacteria-free. Eggs were then isolated from a linear sucrose gradient. Eggs from the least dense band (1.13 g/cm3) hatched within 10-13 hr when resuspended in a liquid medium and yielded a synchronous culture. The hatchability of these eggs ranged from 20-35%. Inhibitory effects of 5-fluorodeoxyuridine and hydroxyurea on freshly hatched (L1 stage) worms are described. Levels of isocitrate lyase were determined in eggs and in synchronous cultures.
For biochemical and nutritional research on free-living nematodes axenic cultures are highly desirable. Several free-living nematodes feed on bacteria, fungal mycelia, yeast or algae. In their natural habitat these nematodes are usually contaminated with more than one soil microorganism. Dougherty & Calhoun (1948) first reported axenic cultures of Rhabditi.r pellio and Caenorhabditis brigg.rae. Various techniques used to axenize nematode cultures have included hydrogen peroxide treatment (Zimmerman, 1921 ) , a combination of hydrogen peroxide and controlled doses of ultraviolet light (Briggs, 1946) , or treatment with high concentrations of penicillin and streptomycin (Gochnauer & McRoy, 1954) , which in combination provide a broad antibacterial spectrum. An initial brief exposure to a mild antiseptic such as sodium hypochlorite followed by incubation in a mixture of antibiotics has been used to axenize rhabditids (Chantanao & Jensen, 1969) . In these studies sodium hypoclorite, 20 p.p.m. for 20 minutes, effectively killed bacteria, fungal spores and viruses, but was tolerated by nematodes, though it only acted as a surface sterilant.
Sterilization of nematodes has also been achieved by repeated washing and centrifugation (Caveness & Jensen, 1955; Gibbin & Grandison, 1966 In the present manuscript we describe the use of sodium hydroxide (0.4 M) to axenize cultures of C. elegans. The alkaline solution serves two purposes: ( 1 ) to partially digest the cuticle of the worms, releasing eggs into the solution and (2) to sterilize the eggs. This method is simple, rapid, and inexpensive and enables the collection of large quantities of sterile eggs which can be useful in initiating synchronous cultures.
Synchronous cultures, wherein all cells are at the same stage of the cell cycle, are of marked advantage in studies of development and aging. Synchronized cultures of free-living nematodes, Panagrellus redivivus and Turbatrix aceti, have been obtained by techniques involving physical separation using nylon monofilament bolting cloth (Myers et al., 1971) , glass beads (Myers et al., 1971; Gershon, 1970) , or Robusta filter cloth (Hieb & Rothstein, 1975 ) .
In this report we demonstrate that sucrose or ficoll gradients can be used for separation of eggs of C. elegan.r with similar densities. One band of eggs hatches in 10-13 hours yielding a synchronous culture.
MATERIALS AND METHODS
C. elegan.r is a free-living hermaphroditic, soil nematode. The basic culture methods for monoxenic growth are those described by Sulston & Brenner (1974) and Colonna & McFadden ( 1975 ) . The strain of E.rcberichia coli ) is a mutant lacking isocitrate lyase when grown on glucose. It fails to grow on acetate as a sole source of carbon and energy. C. elegan.r was cultured on petri plates partially filled with agar which contained a lawn of E. coli. The methods for growing E. coli and C. elegans in large batches of liquid media have been described (Colonna & McFadden, 1975 ) .
The medium used for axenic cultures of C. elegan.r contained 325 ml of mineral salts, S-medium (Colonna & McFadden, 1975 ) , 100 ml of 20% solution of soy peptone (Humko Sheffield Chemicals, Norwich, New Jersey), 25 ml of 20% solution of yeast extract (Difco Laboratories, Detroit, Michigan), and 50 ml of heated liver extract (HLE) prepared and used in a fresh state after filter sterilization ( Sayre et al., 1963) . The 20% solution of soy peptone and yeast extract were each prepared in distilled water and autoclaved separately at 121 ° C for 15 min.
Small cultures of 10, 15 or 30 ml were maintained in 125-, 250-, and 500-ml Erlenmeyer flasks, respectively, at 23' with or without shaking. Large batch 500-ml cultures were grown in 2-l Erlenmeyer flasks incubated at 23° on a shaker in a
